THE development of paroxysmal hyperpnea is a somewhat alarming complication seen in patients with cyanotic congenital heart disease with diminished pulmonary blood flow. These paroxysms are also called hypoxic spells, "anoxic" spells, blue spells, and syncopal attacks. These episodes may lead to death or permanent brain damage.' Surprisingly little clinical information is available concerning the patients subject to these spells, such as the relationship of these attacks to the severity of cyanosis, the time of day when they occur, and the precipitating factors. We have made a retrospective survey of a large group of patients with cyanotic congenital heart disease and diminished pulmonary blood flow and also reviewed a smaller current group of patients to obtain a clinical profile of the patients and their spells.
Material
All available records of children requiring BlaFrom Twenty-four patients evaluated at the University of Washington Hospital (UWH) in the last 4 years were reviewed. Thirteen patients had had hypoxic spells (nine of 18 with tetralogy, two of two with pulmonary atresia, and two of four with tricuspid atresia).
Results
The hypoxic episodes were characterized by paroxysmal hyperpnea and increased cyanosis. Often limpness developed, and generalized stiffness and rolling back of the eyes were common. Many patients slept following the spells, several became unconscious, and three infants had spells that terminated in convulsions. There were eight cerebral vascular accidents, and six patients died during attacks.
The age at onset of hyperpneic spells in Information regarding the precipitating factors was available in 31 of the CHLA patients. Crying was said to initiate spells in 16, eating in seven, defecation in four, hot weather in two, and "exercise" in two patients. In the UWH patients, bowel movements were implicated in seven, crying in six, feeding in two, and coughing paroxysms in one.
Hematocrit or hemoglobin determinations were available in all but one patient. Six patients had a hematocrit value of less than 50 per cent; five had values in excess of 70 per cent. Several patients had amelioration of hyperpneic paroxysms after iron therapy for relative anemia.
Oxygen saturations obtained in 30 CHLA patients subject to spells ranged widely from 15 to 82 per cent; saturations obtained during paroxysmal hyperpnea in three patients were 15, 24, and 33 per cent ( fig. 2 ). Arterial saturations were obtained in 18 UWH patients, nine of whom were subject to spells and nine who were not ( fig. 3) . None of the saturations was obtained during a hyperpneic episode. The occurrence of spells in two patients with 93 and 98 per cent saturation is remarkable, and, conversely, one patient with 44-per cent saturation had had no spells.
Discussion
In patients with cyanotic congenital heart ,.% s - 
